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Abstract

The Environmental Restoration Project at Sandia National Laboratories, New
Mexico is tasked with assessment and remediation of the Mixed Waste
Landfill in Technical Area 3. The Mixed Waste Landfill is an inactive, low-
level radioactive and mixed waste disposal site. The Mixed Waste Landfill
was subject to an extensive surface soil sampling program for tritium in July
1993. Results indicate that surface soils at the landfill contain significant
levels of tritium. The classified area of the landfill contains the highest levels
of tritium. Results also indicate that tritium has migrated beyond the fenced
boundary of the classified area of the landfill.
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Tritium in Surface Soils
at the Mixed Waste Landfill, Technical Area 3,
Sandia National Laboratories, New Mexico

Introduction

The Environmental Restoration (ER) Project at Sandia National
Laboratories, New Mexico (SNL,NM) is tasked with assessment and
remediation of the Mixed Waste Landfill (MWL) in Technical Area 3 (TA
3) under SNL,NM’s Resource Conservation and Recovery Act (RCRA)
HSWA Part B Operating Permit. The 2.6 acre compound was subject to
an extensive surface soil sampling program for tritium in July 1993. A
total of 92 surface soil samples were taken in and around the landfill.
Sampling locations and density were based on MWL historical records,
RCRA field investigation data, and previous SNL,NM environmental
monitoring results. Sampling included the southern half of the MWL
unclassified area which was not sampled during previous environmental
investigations.

Operable Unit History

The MWL was operated from March 1959 to December 1988 as a disposal
site for low-level radioactive and mixed waste. The MWL was opened
originally as the “T'A 3 low-level radioactive dump” when the existing low-
level radioactive dump in TA 2 was closed in March 1959. The MWL was
the primary disposal site for SNL,NM technical and remote test areas
involved in nuclear weapons research and development.

The MWL consists of two distinct disposal areas: the classified area,
occupying 0.6 acres, and the unclassified area, occupying 2.0 acres (Figure
1). Wastes in the classified area were disposed of in a series of vertical,
cylindrical pits. Historical records indicate that early pits were 3 to 5 feet
in diameter and 15 feet deep. Later pits were 10 feet in diameter and 25
feet deep. Once pits were filled with waste, they were backfilled with soil
to within 3 feet of the surface then capped with concrete. Wastes in the
unclassified area were disposed of in a series of north-south excavated
trenches. Records indicate that trenches were 15 to 25 feet wide, 150 to
180 feet long, and 15 to 20 feet deep. Trenches were reportedly backfilled
with soil on a quarterly basis and, once filled with waste, capped with
originally excavated soils which had been stockpiled at the landfill.

Wastes disposed of in classified pits included depleted, natural, and
enriched uranium, thorium, barium, enriched lithium, tritium beds(?),
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liquid scintillation cocktails, neutron generator tubes and targets,
plutonium contaminated wastes, and plutonium contaminated weapons
test debris from the Nevada test site. Wastes disposed of in unclassified
area trenches included construction and demolition materials,
contaminated equipment and soils, lead shielding, wood crates, steel
drums, lead bricks, cardboard boxes, and dry solids. Wastes disposed of
in unclassified area trenches were disposed of at random with no regard
to waste source or type.

1982 Surface Soil Sampling

SNL,NM has maintained an environmental monitoring program since
February 1959.1 As part of this program, 100 surface soil samples were
collected in June 1982 to determine the extent of tritium distribution and
activity in surface soils at the MWL.2 Surface soils were sampled to a
depth of 2 inches at regular intervals along north-south traverses east of
the classified area and west of the unclassified area; along north-south
traverses inside the northern half of the unclassified area; along east-west
traverses inside the classified area, and immediately adjacent to pit 33,
the currently used classified disposal pit. Figure 2 depicts the MWL as it
existed in 1982 and the areas of tritium surface soil sampling.

1982 sampling results are presented in Figure 3. Tritium activities are
greatest within the classified area of the landfill. Tritium activities range
from 10,336 pCi/g to 4,295 pCi/g around active pit 33. Tritium occurs in
the unclassified area in soils around Trench C, the most recently active
disposal trench, and Trench D. In 1967, approximately 270,000 gallons of
coolant wastewater from the Sandia Engineering Reactor in TA 5 were
disposed of in Trench D. The trench already contained miscellaneous
wastes at the time. Approximately 1 Ci of total radioactivity, mainly
short-lived radionuclides, was discharged into the open trench with the
cooling water.

The 1982 sampling data clearly indicate that tritium has migrated beyond
the fenced boundary of the classified area. Tritium activities east of the
classified area range from 7.84 pCi/g to 1.41 pCi/g. Migration is probably
due to diffusion through the vadose zone due to a high concentration
gradient in and around disposal pit 33. Sampling was not conducted in
the southern half of the unclassified area in 1982 since this area was only
recently opened for waste disposal.
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1993 Surface Soil Sampling

The 1993 surface soil sampling program was conducted for three reasons.
1) To continue SNL,NM’s environmental monitoring program in order to
detect the release and/or migration of radioactive material from the MWL;
2) To augment surface soil sampling for tritium conducted at the MWL in
June 1982; and 3) To fulfill assessment requirements outlined in the
MWL RCRA facility investigation work plan.

In July 1993, 92 surface soil samples were collected at the MWL as part of
MWL RCRA facility investigation assessment activities (Figure 4). Sampling
locations and density were based on MWL historical records, RCRA facility
investigation field data, and 1982 sampling results. Sampling was expanded
to include the southern half of the unclassified area which was not sampled
in 1982. The southern half of the unclassified area of the landfill was
permanently closed to waste disposal operations in December 1988.

1993 sampling results are presented in Figure 5. These data closely
resemble 1982 results. Tritium activities, once again, are greatest within the
classified area of the landfill and seem to form concentric rings around pit 33.
The maximum tritium activity obtained during the 1993 program, 1103
pCi/g, was obtained at the southern edge of inactive pit 33.

Historical records indicate that a total of 1,861 Ci of tritium were disposed of
at the MWL from March 1959 to January 1983. 1,451 Ci were disposed of in
the classified area of the landfill. 822 Ci of the amount disposed of in the
classified area were disposed of in pit 33 alone between May 1979 and
January 1983. The remaining 410 Ci of the tritium disposed of at the MWL
were probably disposed of in unclassified area Trenches A through D.

Trench A, the first active trench, was excavated in late 1962 and Trench C,
the last active trench, was backfilled and capped in early 1980. Figure 6
depicts the amount of tritium disposed of in specific pits in the classified area
of the landfill from 1959 to 1983. No information has been found to date as
to what amount of tritium was disposed of in Trenches A through D.
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Conclusion

The distribution of tritium in surface soils in and around the MWL is easily
attributed to tritium disposal practices and history at the MWL. 78% of the
total tritium disposed of at the MWL was disposed of in the classified area.
57% of the total tritium disposed of in the classified area was disposed of in
pit 33. 1982 and 1993 tritium activity and distribution in surface soils
clearly substantiate MWL disposal records. Tritium distribution is restricted
primarily to the northern half of the MWL (Figure 5). The greatest
concentration of tritium occurs in the classified area with activity levels
forming concentric rings around inactive pit 33.

1993 tritium activities are one order of magnitude less than 1982 tritium
activities. This is probably due to a combination of 3 natural mechanisms: 1)
radioactive decay of the tritium; 2) evapo-transpiration of the tritium; and 3)
diffusion of the tritium into the vadose zone.
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